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ABSTRACT : The acute and subacute toxicity of water soluble dimethyl dimethoxy biphenylate derivative
(new DDB), hepatitis therapeutics, were investigated in SD rats. In the acute toxicity study, body weights
and clinical signs were observed for 7 days after the intravenous injection of new DDB at doses of 140, 182,
236, 307 and 400 mg/kg(r=1.3). Death, Severe convulsion, tremor and decrease motor activity were ob-
served in almost treated groups (except the 140 mg/kg treated group). Changes of body weight in treated
groups were not significantly different from control group. Autopsy of survived animals revealed no abnormal
gross findings related to new DDB. As a results, the LD, values of new DDB were 244.1 mg/kg for male
and 232.5 mg/ kg for female. In subacute toxicity study, body weights and clinical signs were observed after
intravenous injection of new DDB at doses of 57, 75 and 100 mg/kg/day for 28 days. Death, decrease mo-
tor activity and tremor were observed above 75 mg/kg treated groups. Statistically significant changes were
observed in hematological and biochemical parameters of new DDB-treated groups: however. these changes
were within normal range and had no relationship with dosage. Several abnormal findings were observed in
microscopic examination of tissue: however, these findings were not caused by new DDB but environmental
Jactor. The no toxic dose level of new DDB were estimated to be 57 mg/kg/day in this study.
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Table 1. Clinical signs of the rats intravenously injected with water soluble DDB derivative

Hour Day
Dose  « Clinical . -
(mg/kg) Sex signs After administration
1 2 3 4 6 1 2 3 4 5 6 7
0 M - - - - - - - -
F — _ _ — — — — — — -
140 M DMA 3 - - - - _ _ _ _
F DMA 2 - - - - - - _ _
182 M DMA 4 1 - - - - - _ _ _
Tremor 2 - — - _ _
Conversion 1 - - — _
F DMA 4 - - — - - - _ _ _
Tremor 2 - - — _
Conversion 1 - - — - - — _ _
236 M DMA 3 2 - - - _ _
Tremor 5 - - - - - — _ _
Conversion 3 - - - - — _ _
F DMA 2 1 - - - _ -
Tremor 5 - - - _ _ _
Conversion 3 - - - - — - _ _
307 M DMA 2 2 1 - - — - - _ _ _
Tremor 5 - - — - — _ _
Conversion 3 - - - - — _ _
F DMA 1 1 1 - - - - - _ _
Tremor 5 - - - - — _ _ _
Conversion 4 - - - - — — - _ _ _
400 M Tremor 5 - - - - - — - - — _ -
Conversion 5 - - - - - _ _ _ _
F Tremor 5 - - - _ - _
Conversion 5 - - - - - _ _ - _
*M : male, F : female, DMA : decreased motor activity.
Table 2. Mortality and LDs, values of the rats intravenously injected with water soluble DDB derivative
Dose Number of dead animals (Days after administration) ) 1D,
Sex Mortality
(mg/kg) 0 1 2 3 4 5 6 : (mg/kg)
Male 0 - - - - - - 0/5 244.14
400 5 - - - - 5/5 (193.5-308.0)
307 3 - - - - - - 3/5
236 3 - - - - - 3/5
182 1 - - - - - - 1/5
140 — - - — 0/5
Female 0 - - - - - - 0/5 232.46
400 5 - - - - - - - 5/5 (186.7-289.4)
307 3 - - - - - - - 4/5
236 3 B - - - - - 3/5
182 1 _ - - - - - 1/5
140 N - - - - 0/5
( ):95% confidence limit.
A S A FeS AT A3} R a8El 5) EMSHA HAld D}
A T AEAA L B gFel Tl ETI TR0l fold ot ahE wal 3%
ulstol 4ol dUA E7ISIATHP<0.05). L vtol TR £ o}ew Buh 4R FXHETH ATl gz

oA el= Aabe AAE ] Fekcl(Table 10).
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Table 3. Changes of body weight in rats intravenously injected with water soluble DDB derivative (Unit: g)
Dose Sex of Days after administration
(mg/kg) animal 0 1 3 7
0 Male 295+ 7.4(5) 302+ 6.6(5) 311+ 5.005) 3341+ 6.8(5)
Female 198+ 9.8(5) 193+ 9.9(5) 2031 10.8(5) 214+ 9.8(5)
140 Male 298+ 10.6(5) 306+ 12.7(5) 312+10.7(5) 341+11.2(5)
Female 201+ 8.8(5) 190+ 7.2(5) 203+ 7.6(5) 222+ 10.2(5)
182 Male 296+ 9.2(5) 304+ 7.4(4) 315+ 9.6(4) 339+ 13.8(4)
Female 201+ 12.3(5) 208+ 14.6(4) 219+15.5(4) 236+17.7(4)
236 Male 298+ 15.6(5) 298+ 0.7(2) 318+16.3(2) 3434+20.5(2)
Female 198+20.0(5) 210%30.4(2) 216+35.3(2) 230+38.1(2)
307 Male 290+ 9.4(5) 900+ 9.1(2) 327+ 3.5(2) 353+ 4.9(2)
Female 192+ 11.8(5) 190+ 0.0(1) 194+ 0.0(1) 209+ 0.0(1)
400 Male 296+ 12.7(5)
Female 199+ 10.0(5)

“Mean + standard deviation, (n): represent the number of animals.

Table 4. Survival/adjusted numbers of the rats intravenoulsy injected with water soluble DDB derivative for 31 days

Dose 0 7 14 21 31 end
S s
o (mg/kg/day) (Days)
Male 0 10/10 10/10 10/10 10/10 10/10 TS
57 10/10 10/10 10/10 10/10 10/10 TS
75 10/10 10/10 10/10 10/10 10/10 TS
100 10/10 9/10 8/10 7/10 7/10 TS
Female 0 10/10 10/10 10/10 10/10 10/10 TS
57 10/10 10/10 10/10 10/10 10/10 TS
75 10/10 10/10 10/10 10/10 10/10 TS
100 10/10 9/10 9/10 7/10 9/10 TS
TS : terminal sacrifice
Table 5. Clinical signs of the rats intravenously injected with water soluble DDB derivative for 31 days
5 Dose Clinical 1 2 3 4 5 7 10 14 17 21 26 31
vex (mg/kg/day) signs (Days)
Male 0 NAD 10 10 10 10 10 10 10 10 10 10 10 10
57 NAD "10 10 10 10 10 10 10 10 10 10 10 10
75 DMA - - - - - - - 1 2 2 2 3
Tremor - - - - - - - - 1 1 -
SS - - ~ - - - 2 - - - -
100 DMA 5 5 3 3 3 5 6 6 8 7 7 7
Tremor 3 2 - - - 2 3 2 2 1 1 2
SS - - - - : - 2 - - - -
Female 0 NAD 10 10 10 10 10 10 10 10 10 10 10 10
57 NAD 10 10 10 10 10 10 10 10 10 10 10 10
75 DMA - - -~ - - -~ - - 2 2 3 3
Tremor - - - - - - 1 1 -
100 DMA 4 2 2 1 3 3 4 6 6 7 7 9
Tremor 2 - - - - 2 3 2 2 1 1 2
*Values are expressed as animal numbers.
NAD : no abnormalities detected, DMA : decreased motor activity, SS : soft stool
Table 6. Changes of body weight in male rats intravenously injected with water soluble DDB derivative for 31 days
Dose 0 3 7 10 13 17 20 24 27 31
(mg/kg/day) (Days)
0 3074199 3244202 3504228 366+237 377+27.8 389+305 416+346 431+38.0 437+38.6 451+38.7
57 3094224 3274227 3494224 369+23.1 382+229 391208 413+20.8 423+21.7 430+21.0 446+21.0
75 309+17.8 329+21.5 357+21.8 3714245 385+23.6 393+233 4134253 429+27.8 440+31.0 434+42.1
100 306+18.9 3274+20.8 349+21.7 366+203 378+21.8 396237 418+26.5 426257 431+31.5 446+29.0

*Values(unit : g) represent means + standrd deviation
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Table 7. Changes of body weight in female rats intravenously injected with water soluble DDB derivtive for 31 days

Dose 0

(mg/kg/day) 3 7 10 13 17 20 24 27 31 (Days)
0 "5+ 165 227+ 184 2424209 2524213 255+214 268+24.1 280+27.1 287+27.4 290+332 2994295
57 217+ 18.6 224189 2354215 245+23.7 253+244 2624249 270+254 282+275 2814312 2934259
75 217+17.0 2274166 2414184 249+213 256+24.0 270192 288+18.6 288+18.6 2944173 306199

100 213 +£12.8 2194113 2324142 2434151 2554214 2621145 269+169 2663124 285+249 288+16.7

*Values(unit : g) represent means & standrd deviation

Table 8. Incidence of gross finding in malc rats intravenously injected with water solubble DDB derivative for 31 days

Low Middle High

Group Control (57 mg/kg) (75 mg/kg) (100 mg/kg)
Thyroid GL
No. of observations 10 10 10 7
No. gross findings 10(100%) 10(100%) 10(100%) 7(100%)
Stomach
No. of observations 10 10 10 7
No. gross findings 10(100%) 10(100%) 10(100%) 7(100%)
Heart
No. of obscrvations 10 10 10 7
No. gross findings 10(100%) 10(100%) 10(100%) 7(100%)
Kidney
No. of observations 10 10 10 7
No. gross findings 10(100%) 10(100%) 10(100%) 7(100%)
Lung
No. of observations 10 10 10 7
No. gross findings 10(100%) 10(100%) 10(100%) 7(100%)
Spleen
No. of observations 10 10 10 7
No. gross findings 10(100%) 10(100%) 10(100%) 7(100%)
Adrenal GL
No. of observations 10 10 10 7
No. gross findings 10(100%) 10(100%) 10(100%) 7(100%)
Testes
No. of observations 10 10 10 7
No. gross findings 10(100%) 10(100%) 10(100%) 7(100%)
Pancreas
No. of observations 10 10 10 7
No. gross findings 10(100%) 10(100%) 10(100%) 7(100%)
Thyroid GL
No. of observations 10 10 10 7
No. gross findings 10(100%) 10(100%) 10(100%) 7(100%)
Thyroid GL
No. of obscrvations 10 10 10 7
No. gross findings 10(100%) 10(100%) 10(100%) 7(100%)
Thyroid GL
No. of observations 10 10 10 7
No. gross findings 10(100%) 10(100%) 10(100%) 7(100%)
Pancreas
No. of observations 10 10 10 7
No. gross findings 10(100%) 10(100%) 10(100%) 7(100%)
005), %R TEFE FHEFTAN AR § DaBEr) S04 WA 271 LP<0.05, P<0.05, P
oA A ZFAaEksich(P<0.01, P<0.05). 3 85 <0.01) FH 518, FHEET, AL 25
of| ] Ak g o] oA oAl Adaskad T57F e A skl oh(P<0.05, P<0.01, P<
THP<0.01). 4 L8k, T8, A gakaellA 0.01). 7 F7rgekFa) AgekFolA o} §-9
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Table 9. Incidence of gross finding in male rats intravenously injected with water solubble DDB derivative for 31 days

Grou Control Low Middle High
P (57 mg/kg) (75 mg/kg) (100 mg/kg)

Thyroid GL

No. of observations 10 10 9 9

No. gross findings 10(100%) 10(100%) 9(100%) 9(100%)
Stomach

No. of observations 10 10 9 9

No. gross findings 10(100%) 10(100%) 9(100%) 9(100%)
Heart

No. of observations 10 10 9 9

No. gross findings 10(100%) 10(100%) 9(100%) 9(100%)
Kidney

No. of observations 10 10 9 9

No. gross findings 10(100%) 10(100%}) 9(100%) 9(100%)
Lung

No. of observations 10 10 9 9

No. gross findings 10(100%) 10(100%) 9(100%) 9(100%)
Spleen

No. of observations 10 10 9 9

No. gross findings 10(100%) 10(100%) 9(100%) 9(100%)
Adrenal GL

No. of observations 10 10 9 9

No. gross findings 10(100%) 10(100%) 9(100%) 9(100%)
Testes

No. of observations 10 10 9 9

No. gross findings 10(100%) 10(100%) 9(100%) 9(100%)
Pancreas

No. of observations 10 10 9 9

No. gross findings 10(100%) 10(100%) 9(100%) 9(100%)
Thyroid GL

No. of observations 10 10 9 9

No. gross findings 10(100%) 10(100%) 9(100%) 9(100%)
Thyroid GL

No. of observations 10 10 9 9

No. gross findings 10(100%) 10(100%) 9(100%) 9(100%)
Thyroid GL

No. of observations 10 10 9 9

No. gross findings 10(100%) 10(100%) 9(100%) 9(100%)
Pancreas

No. of observations 10 10 9 9

No. gross findings 10(100%) 10(100%) 9(100%) 9(100%)

Table 10. Absolute and relative organ weights in rats intravenously injected with water soluble DDB derivative for 31 days

Male Female
Group
Control 57 mg/kg 75 mg/kg 100 mg/kg Control 57 mg/kg 75 mg/kg 100 mg/kg
Live(gm) “13.07+£3.263 12.83+0.771 1235+1.001 12.95+2.347 892+0.705 8.47+0.921 8.74+0.738 9.33+0.738

Relwt(%b.w)  2.89+0.070 2.8610.013 2.84+0.027 2.90+0.099 297+£0.078 2.89140.069 285+0.014 3.2310.027*
Kid(L)(gm) 1.774£0.033 1.754£0.025 1.64+0043 1.80+0.065 108+0.018 1.04+0.008 1.04+0.030 1.14+0.005
Relwi(%b.w)  0391+0.001 0.39+0.000 037+0.002 040+£0.003 03620000 035+0.002 0.33+0.002 0.3940.000*
Kid(R)(gm) 1.7940.032 1.79+0.024 1.66+0.055 1.6910.032 1.084+0.027 1.04+0.008 1.09+0.010 1.13+0.007
Relwt(%b.w)  0.39+£0.001 0.40+0.000 03840003 038+£0.004 03640001 035+0.001 035+0.000 0.39+0.001
Kid(T)(gm) 357+0.124 355+0.090 330+£0.195 350+£0240 21610087 2.75+4420 2.13+0.052 2.27+0.021

Rel.wt(gm) 0.79+0.004 0.79+0.002 0.76+0.012 0.78+£0.014 0.72+0.004 0.71+0.003 0.69+0.002 0.79+0.003*
Lung(gm) 0.90+0.030 1.824+0.119 1.94+0.045 1.78+0.149 1.58+0.029 1.65+0.053 1.59+0.024 1.56+0.012
Rel.wt(gm) 042+0.001 0400005 0440002 0400007 0.53+0.003 056+0.003 0.52+0.002 0.54+0.001
Spl.(gm) 0.93+0.024 0.88+0.004 085+£0.009 083+0022 0.69+0.002 0.67+0.007 0.75+£0.004 0.69+0.006
Rel.wt(%b.w)  0.20+0.000 0.194+0.000 0.19+0.000 0.18+0.001 0.23+0.000 0.22+0.000 0.24:0.000 0.24+0.001
Heart(gm) 1.56+0.025 1.52+0.010 1.52+0018 151+0.026 1.05+0.020 1.03+£0.012 1.09£0.007 1.04x0.007

Rel.wt(%b.w)  0.34+0.000 0.341+0.000 035+0.000 0.34+£0.000 035x0.000 035+0.000 035+0.000 0.361+0.000

*Values are expressed as means + SD
*Significant difference from control (P<0.05)
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Table 11. Hematological values of the rats intravenously injected with water soluble DDB derivative for 31 days

Male Female
ftem Control High Medium Low Control High Medium Low

’ (100 mg/kg) (75 mgkg) (57 mygkg) ! (100 mg/kg) (75 mg/kg) (57 mg/kg)
WBC(10*/ul) 1245+ 5.895 10.75£4.026  7.524+1.523* 837+2.265* 8.88+3.326 7.57+3.817 79444755 7.25+2.722
RBC(10'/ul) 81240436 788+£0.371  7.69 +0.555 8.05+£0.465  7.69+0.194 7.19+0.180** 7.45+0.188* 7.80+0.341
Hemoglobin(g/d/) 156 +0.53 154+0.60 148+1.06  153+045 1514015 1434046 1494048 15.3+0.66
PCV(%) 5641251 5674143 53.7+389 5624295 5344121 503+£1.45% 525+1.71 53.5+287
MCV(fl) 69.5+1.82  708+3.03 699+ 175 69.8+1.75 69.4+2.17  70.0+1.76 705+226  68.6+2.57
MCH(pg) 1924059  19.6+0.46 193+0.66  19.0+0.63 1974047  19.940.42 20.0+0.58 19.6+0.74
MCHC(g/d/) 27.6+0.65 27.7+0.95 27.6+0.51 27.240.82 284+0.64 2844051 2841091 28.6+0.65
Plalclcl(l(]l/uh 8611 1666 946+124.0 937+ 1305 925+1024 70441319 903+ 149.9* 873+217.2* 909+91.6%*
Neutrophil(10°/uf) 1.87+0.822 1.21+0372% 0.894£0.250* 1.094+0479* 0.97+0.419 09210464 0.70+0.422 0.72+0.328
Lymphocyte(107/ul)  9.591.5.450 89343613 628+1.403 681+£1.591  7.15+2837 6.07+3.356 67743961 6.11+2.250
Monocyte(10%7uh) 03310209 0.22+0.062 0.124+0.042* 0.14+£0.058 0.20+0.083 0.15£0.036 0.13:£0.079 0.14+0.091
Eosinophil(10*/u/) 0.18+£0.139  0.09£0.050  0.06+0.030%* 0.12+0.085 0.21+0.198 0.19+0.150 0.13+0.161 0.12+0.070
Basophil(10*/u/) 0.08£0.061 0.08+0.034 0.05+0.016 0.05+0.031  0.0740.040 0.0840.031 0.05+£0.050 0.04+0.029
*Significant difference from control(P<0.05). **Significant different from control (P<0.01)
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A sl S Wolubx] ook gk oA Wt CRIA S 11 B a9l gkl 4] LDHEA]

Lhelubz] ekokck(Table 1),

vl &

57} frold
Frol 4] CK B2} 214
). 77 A g-2kiol| 4] cholesterolgfo]
17]»_8.\201:-?—31]. *] 9
A 7FAashsd oh(P
b A gkl 4

A
=7 1

ait}(Pd .
o7l 7F 231 TH(P<0.05). <+
2ktol| 4] trigryceride 2Fo)
<0.01). +7

A

\i

gk

214 3

gy

o .

Table 12. Blood chemical values of the rats intravenously injected with water soluble DDB derivative for 31 days

oA E71shed ch(P<0.01, P<0.05, P<0.01).
Al F7 kst

$el

Male Female
Item Control High Medium Low Control High Medium Low

’ (100 mg/kg) (75 mg/kg)y (57 mg/kg) (100 mg/kg) (75 mg/kg) (57 mg/kg)
ALTU/D 47+13.7 47194 48+ 7.1 50+£8.1 35+7.5 47+ 10.4** 42+8.4 39+8K3
AST(U/l) 135+£28.3 128+ 18.2 124:£9.5 117+11.4 123+25.6 131+23.8 111+16.7 1144249
ALP(U/l) 1204.32.7 137+£41.6 113+ 15.8 156+49.6 67+19.7 99+39.8 98 +39.8 87+ 389
T.Bilirubin(mg/d/) 0.1+0.14 0.5+0.17* 0.3+0.19%* 0.3+0.15* 0.2+£0.18 0.4+£0.15* 04+0.19* 03+£0.16
LDH/) 245+456.2 569+ 163.2% 3374+ 104.4 351+100.4* 295£130.0 491+156.4*  371+£181.1 331+109.0
Albumin(g/d/) 3.94+0.20 4.1+£0.37 4.1+ 0.20 4.1+£0.26 43+0.19 4.6+0.21 4.4-+0.34 4.6+£0.50
GGTU/D 1.31+2.85 .8+ 1.35 1.9+ 1.86 2.8+6.25 2.1+246 3.3+£7.19 3.3£3.90 3.8+£6.66
CK(U/h 235+49.1 366+ 85.3** 2454495 239+46.9 3144-240.7 331+£92.0 345+107.8 297+106.2
BUN(mg/d/) 14+1.5 1519 14+1.5 15+23 134 1.6 13+14 1632 15£4.1
Creatinine(mg/d/) 0.8+0.05 0.9£0.08 0.9+0.10 0.8+0.05 0.8+0.05 1.0+0.17 0.9+0.07 0.9+0.08
Glucose(mg/dl) 100+ 16.0 103+15.2 94+5.9 97+8.2 97+9.2- 97+ 8.5 94+9.5 92+7.0
Cholesterol(mg/dl) 64+7.2 70+5.3 65+ 10.4 55+8.7* 92+ 18.2 83+ 14.1 83+ 11.0 82+11.7
Triglyceride(mg/d/l) 59+18.2 82+ 18.7 63+20.3 594155 77£20.4 81+ 19.6 S145.7+* 54+11.3%*
T.Protein(g/dl) 6.5+£0.32 6.5+0.32 6.71£0.21 6.7+0.40 7.04:0.24 7.34+0.32 7.0£0.50 7.040.57
I.Phosphorus(mg/dl) 9.7+1.02 9.9+0.84 9.3+0.47 8.9+0.77 8.640.65 8.7+0.61 8.8+ 0.76 95+1.96
Calcium(mg/d/f) 9.0+0.33 8.1+0.4(0+* 8.6 +0.39%* 8.7+ 0.36* 8.9+0.25 8.7+0.35 8.7+0.32 8.8 +0.73
Sodium(mEg//) 15434430 157.3+3.50 156.1+3.78 156.01:3.53 156.2+4.84 159.3+4.36 151.3£1.62* 151.4+4.11*
Potassium(mEq//) 8.0+0.71 7.8+1.20 7.3+0.45 7.9+£0.52 7.1£0.69 6.9+ 0.60 6.8+0.36 7.9+ 1.04*
Chloride(mEq//) 9471 3.1 94+29 92+23 93+2.5 93+£3.0 93+1.8 92+2.5 94+ 3.1
A/G ratio 1.5+0.17 1.840.59 1.6+0.15 1.6+0.14 1.620.16 1.740.20 1.7+0.17 2.0+0.53*

*Significant difference from control(P<0.05). **Significant different from control (P<0.01)
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Table 13. Urinalysis values of the rats intravenously injected with water soluble DDB derivative for 31 days

Male Female
Item High Medium Low High Medium Low
Control (100 mgkg) (75 mgke) (Tmghe) "™ (100 mghkg) (75mekg) (57 meke)
Glucose 7 4 9 10 7 6 8 7
(g/dly +(0.1) 0 0 0 0 0 0 0 0
+0.25) 0 0 0 0 0 0 0 0
++(0.5) 0 0 0 0 0 0 0 0
+++(1) 0 0 0 0 0 0 0 0
++++(2) 0 0 0 0 0 0 0 0
Bilirubin - 7 4 9 10 7 6 7
+ 0 0 0 0 0 0 ] 0
++ 0 0 0 0 0 0 0 0
+++ 0 0 0 0 0 0 0 0
Ketone body 0 2 0 4 4 4 2
(mg/dl) +(5) 1 0 0 1 3 2 4 4
+(15) 6 4 5 9 0 0 ] 1
++(40) 0 0 2 0 0 0 0 0
+++(80) 0 0 0 0 0 0 0 0
++++(160) 0 0 0 0 0 0 0 0
Specific 1.000 0 0 0 0 0 0 0 0
gravity 1.005 0 0 0 0 0 0 0 0
1.010 0 0 0 0 0 0 0 0
1.015 0 0 0 0 0 0 0 0
1.020 2 1 2 0 2 2 1 0
1.025 2 1 3 3 4 4 5 7
1.030 3 2 4 7 1 0 2 0
pH 5.0 0 0 0 0 0 0 0 0
6.0 0 0 2 0 1 1 2 0
6.5 H 0 i 1 0 2 3 2
7.0 3 0 2 3 2 0 0 1
7.5 2 2 4 2 1 1 2
8.0 1 1 2 1 2 2 2 0
8.5 0 1 0 1 0 0 0 2
Protein - 1 0 1 0 3 3 2 3
(mg/dl) + 2 0 1 0 4 3 3 1
+(30) 2 2 3 3 0 0 2 2
++(100) 2 2 3 7 0 0 1 1
+++(300) 0 0 1 0 0 0 0 0
++++(1000) 0 0 0 0 0 0 0 0
Uraobilinogen 0.1 7 2 7 7 7 6 6 6
(Ehrlich unit/dl) 1 0 2 2 3 0 0 2 1
2 0 0 0 0 0 {) 0 0
4 0 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0 0
Nitrite - 7 4 9 10 7 6 7 7
+ 0 0 0 0 0 0 1 0
Occult blood - 4 1 1 6 5 3 4 5
+ 0 0 0 0 1 0 0 0
+ 2 2 4 3 1 3 2 2
++ 0 1 4 1 0 0 2 0
+++ 1 0 0 0 0 0 0 0
WBC - 6 3 6 9 7 6 8 7
+ 1 1 3 1 0 0 0 0
+ 0 0 0 0 0 0 0 0
++ 0 0 0 0 0 0 0 0
+++ 0 0 0 0 0 0 0 0
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calciumee] 214 Q1A Zasledvt (P<0.01, P<0.01,
P<0.05). s} F2H8-ekat ) A S-ekoll A sodiumEko|
f2lA Al 7F ke ch(P<0.05, P<0.05). o+ g2k
ol 4] potassiumeFe] F-2]4d SIAl FrhslelchP<0.
05). ot A gkitoll A odynl S2EY v|$o] {2
A 9l A Z7 sl eh(P<0.05). 3R of 2] ZA)a}Eo
A A ol xS vleb o} AlelA "ab o] S )
ofubA] eggker &5 o]EA WSty viehutx] gkt
(Table 12).
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272} vlaste] 2 x)7ollA] f-2Ad el WskE
Lhebu) 2] 9FekeH(Table 13).

8) TR 2| HALAE D}
Z3h ool Aol A Al TR ATAS
(spomaneous focal myocardial inflammation, spotaneous ca-
diomyopathy)e] W=7 =71 2], 742k 71 1do]

A FpakElgd o Al ebsl  Z4](subendocardial prol-
iferation)o| F7&-8k =7 19]], -2k 7 104]0]| 4
Fa =eie}. Z7r3ke] 739 vl A 8o} (microgranuloma)-S-
TGV FHEEA] 92 ¥ @5 (focal inflam-
mation)o] WRT $7 34|, o7 4o, A LgF A
3od], F 2¢d], SAHEEET A 1), S 36|, T8
73 19, A 3edloll A FatE]glom 7HAA 9] AW
Al (cystic degenerationy2- tZ27 =71 14|o|4] A=
o} Alzkel 744 A% (interstitial nephritis)}S #]-8-2F-
T 19|, FRHEET 1|, 8RS A 1e|edlA
&A= on Aayhy F-7]2 % 2H(intratubular minerali-
zation)o] Tl 7 1], A-Egkr 3 1ofol|A] B
=loicth dJAe] 75 7HdA AlFe] 2T A 44, o
71 40|, LT 57 3¢, oA 14|, LT 57
4], 371 26|, gkt 7 16, L dodlof| A s
2ichk(Table 14, 15).
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Table 14. Incidence of non-neoplastic microscopic findings in male rats intravenously injected with water soluble DDB derivative for 31 days

Group Control Low (57 mg/kg) Middle (75 mg/kg) High (100 mg/kg)
Heart *Ex10 10 10 7
Spontancous focal myocardial inflammation 2 0 0 1
Subendocardial proliferation 0 0 2 1
Liver "Ex10 10 10 7
Focal in flammation with/without microgranuloma 3 3 2 1
Cystic degencration 1 0 0 0
Fatty change 0 0 0 0
Kidney *Ex10 10 10 7
Interstitial nephritis 0 1 0 1
Intratubular mineralization 1 0 0 0
Lung *Ex10 10 10 7
Interstitial pencumonia 4 3 4 1
Spleen "Ex10 10 10 7

# . -
Ex : number of examinated animals.

Table 15. Incidence of non-neoplastic microscopic findings in female rats intravenously injected with water soluble DDB derivative for 31 days

Group Control Low Middle High
Heart "*Ex10 10 9 9
Spontancous focal myocardial inflammation 0 0 0 0
Subendocardial proliferation 0 0 0 0
Liver Ex10 10 9 9
Focal in flammation with/without microgranuloma 4 2 3 3
Cystic degeneration 0 0 0 0
Fatty change 0 0 0 0
Kidney *Ex10 10 9 9
Interstitial nephritis 0 0 1 0
Intratubular mineralization 0 1 0 0
Lung "Ex10 10 9 9
Interstitial peneumonia 4 1 2 4
Splecn *Ex10 10 9 9

P . ]
Ex : number of examinated animals.
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Iv. & 2

1. AA=oll glof4] 484 DDB H=HE H n 87
400 mg/kg, LT 307 mgke, F58FT 236 mg/
kg, -4 182 mg/kg, A 8-F 140 mg/kgE 571
Fol 73 AejAldeE diE2EA 23)e] 13 A alFaA}

]. :LME/H /‘] 3 é _,+ = =9 o‘:}/\c}%ﬁ./\o o ;(] x—] %lE.H
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e, Al 58 kgt Aol AEust ¢ 5
A A ol Al EA G 7]91%F Bolgt 01*L
iﬁi"] %%QX] ei‘s'o _9_1?':], LDS()'\T T}\ 4.1 mg/kg,
o} 232.5 mg/kg o] Act.

2. VR ol FAEAAIYY 79, AP EAS 57, 75,
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